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10. The State should take all steps necessary to ensure that lre:lli! and safety
concerns associated with liquidJryd¡qç.4qboq¡ in Utah mlneq 419 gffgçfi.yply,
addressed through federal or state regulation or both. Testimony from a Litah
l4SlìA llspector before the Commission about the hydrocarbon danger
experienced at the Willow Creek Mine ald,tl:et¡¡dCq!êçiq&linçlrt iau' is the
basis for this recommendation.

11. The State should establish a Research Institute for Mine Safety and
Productivify (RIMSP). This Rescarch Institute would address the gap in support
for mining research since Congress eliminated the U.S. Bureau of Mines n 1996
and the state terminated mine research funding from the State Mineral Leasrng
Fund in 1999. Similar research programs have been established in Illinois and
other coal states. The RIMSP would concentrate on developing improved
methods for mining under deep cover and other challenging conditions in Utah
and other v/estem states, including safety technology such as communication and
tracking capability. Having a recognized research program working with industry
would help altract additional ÍLnding from other sources such as NIOSH, DOE,
and BLM. Research projects should be relevant to Utah mining and focus on
safety and resource recovery. An Institute Board of Trustees consisting of
academic, industry, and miner representatives would identify appropriate research
topics in collaboration with the OCMS, h{STAC, MSERC, and V/ETC. Projects
could address new mining methods, mine stress detection, planning ventilation
systems, simulating mine fires, seismic monitoring, databases for best practices in
bump-prone environments, safety modifications of mine machinery, technology
for locating miners followrng an accident, and improved planning tools. The
Technical Advisory Committee suggests $1 million in initial funding, which
could come in part from redirected Mine¡al Lease revenue or a modest research
levy on electrical energy produced by coal. Federal and industry funding support
also should be pursued.

12. The State should upgrade seismic monitoring coverage of the coal-mining
region of Central Utah to establish the basic infrastructure for effective
regional-scale seismic monitoring of all areas of active coal mining and to
enhance seismic monitoring at individual bump-prone active mines. Utah
should seize a one-time opporhrnity to acquire for permanent use Jþ= .çg high-
quality, three-component broadband seismometers with associated signal
processing, power, and communications equipment. These strategicali:¡ located
stations currently monitor the Wasatch Plateau-Book Cliffs coalfieldslUi¿fe pAtl
of a lørpqa¿$êilqagl screæ@nri w¡l!åe,rc::rs:lqd,1s
l.¿ie ZAAS rrr earl\/ 20A9. Under the National Science Foundation .,Earth Scope"
program, this seismic equipment can be purchased for $ I 10,000 (plus $5,000
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annual maintenance), a significant savings, and become part of the University of
Utah S eismo graph Stations' (fUS S) re gional network. åf_444gfi¡1,i4glyg!t
li:**!st app{Sqch tû e¡rtra¡ce mo¡ritoring of ¡¡ini$s-indl¡ced seísr:licir.v lhflS)
lpulcl l¡e to atid a single above-mine digit¿rl acceleragrapb. ii*k*d b_v confìnuous
!ç,lglQqtr:,, to ¡he UUSS. at selected açtive miles. Tl1is r';o*ld requùe acfive
cor:pet'atirn and sorne support fron the mines and rvould cosi about $ 15,0{}0 tbr
each i¡r:tallaiiot. wìth modest installatiol and ongoilg r¡aintenatrce costs. 'lhree
lrines sur'rcntlv have sÐch airove-mine ínsilumentatior as pa¡llgþa.lElqdqu
arangelne¡rfs rl,ifh tl:e LILISS tha{ enrail moilesi monfhl}, pa}ruelts liom The

*riues. To r:xfeird this i)"pe r¡f monitodng capabili¿Lfo other mines. fhe li[.iSS is
see!:iiig one-tìtrle fundins tìam NIOSH to capitalize ilshurneutation lbt'as manJ-

Al :Ëve _I4ines ¿irat miglrt be rvilling to rurtleltake partnerìng al'rangelnenfs simìlar
1q e];i.slirg ones. Thís typç !.{rnqniledls an'angemenr Þrovides an oppornlni¡, ro
conelaie miaing activit r.r'ith IvIIS and may provicle imporfant inJbrmation for
risk assessment associated with longrvall oÞerations. The state shonld encouzge
snch al¡angements and consider assistance if hrlrdilq åsm \{qs!l does not
materialize.

14. The Mine Safety Technical Advisory Council (MSTAC) should evaluate the
seismic monitoring system and work with the University of Utah
SeismograpIStallq¡lq a¡14 th-q q_oel qpqr4t_o_{_s "tq 4çtçr¡4i!ç ]yþgther
investment should be made to achieve a high-resolution seismic monitoring
capability at individual mines involving both in-mine and surface
instruments. Professor Arabasz reports that this type of intensive seismic
monitoring in coal mines is uncornmon in the United States but has been pursued
aggressively in Australia, Canada, China, Eastern Europe, and South Afüca. The
Commission recommends a thorough assessment of safety benefits, feasibility,
costs, and public and private financing options, including NIOSH.

15. The State should organize and sponsor a technical symposium on the causes
of mountain bumps in coal mining areas and best practices to improve safety.
The symposium may become an annual event to address safety issues specific
to Utah and the West. The Commission recommends that this symposium take
place in late spring or early summer of 2ûû8 at an appropriate Utah location. The
plaming committee would consist of representatives from the MSTAC or the
Commission's Technical Advisory Committee. The focus of the symposium
should be on improving mine safety consistent with a strong coal mining
economy in Utah. Jopics could iqclude:

a. Improved safety traimng focusing on recognition of conditions
contributing to bumps;

b. Methods currently in use to reduce likelihood of damaging bumps;
c. Summaries and lessons leamed Ílom past events;
d. Strengths and limitations in pillar design procedures and mine layout

practices;
e. Remainilg Utah coal resources and probable future coal mining

conditions:

j Deleted: l¡ addition, to enhance
, rnonitorilg of nrilin g-irrduced seisnricity
, (MlS), dìe state should add above-nrine
i digital accelerographs linked by
i corrtiuuous telemetry to the UUSS fo¡
i selecled aoive müres. This would reqrrire
i active cooperatioll and sùpport from the
i nrines and would cost about $ I 5.00O for
i each install¿tiou, with ruodest instâllatioil
i and ongoing maùrtenance costs. The
i niues couldprovide the latter fi.urdilg, as

they have done at the tlùee cuÍent
stations. The Teclnical Advisory
Conlnrittee supports this recomrendation
becaüse tlìe opportunity to analyze
conelatio¡r of mining activity with MIS
may provide importatrt dsk assessrnent
iufonnatiou for implementing longwall
operations and identifþg abuomally
stressed pilla¡s.

'{ o.t"tedt togy

í o.fetu¿, Iu 
"aaition 

àp."*"utøorcnl
j the Crandall Caryou tragedy, t i



f. Opporlunities for industry, MSHA, NIOSH, BLM, and academia to work
together on research designed to improve safety and productivity in Utah
coal mines (development of theory, laboratory investigation, and field
verification); and

C. The present and possible roles of government agencies in assuring safety
in bump- prone coal mines.

Funding for the symposium could come fiom sponsors, federal sources,
registration fees, and modest state support.

16. The State should provide increased and stable funding for mining
engineering education. This support is needed for faculty resources,
curricular offerings, and the recruitment and retention ofstudents. A logical
source of this support would be to include mining engineering as an essential
component of the statewide Engineering Initiative. The Commission has
received significant evidence ofa serious ongoing and accelerating shortage of
mining engineers who are critical to the safety and well-being of coal production
in Utah.l.ccg$ing Jq P¡qleqlqr MqÇe4çr, Çleq q{the Pqpq@çqt_ o{Mlltqe
Engineering, the 12 accredited mining engineering programs in the United States
produce about 130 graduates eachyear, but the annual need for mining engineers
is about 300 per year nationwide. About one-fourth of all U.S. facult.v positions
in mining engineering will become vacant in the next two years. In response to
similar conditions in other engineering fields, the Legislature over several years
has approved funds to hire faculty and improve facilities to facilitate program
improvements and student enrollment. However, this funding has not been used
in any substantiaTway to improve mining engineering education. To lneet
projectecl denrand.Jþe Dgp"q¡!4gn! of Mining E4gigeering needs to g1p"?ld ¡ls
faculty to a recommended level of six full-time professorq.-_-l&jttçluliql oJ
mining engineering in the Engrneering Initiative would assist in achiÞving this
goal.

17. The State should support a public education campaign focused on Utah
public schools aüd the System"gf hisher education to provide information
ab out c areers in e¡r ergy, lni ¡rera l,,qUd ¡¡lgf e! f gÇ 9!IQq!:

26. CEU and the Department of Mining Engineering should develop a proposal
for an associate degree in mining4çph$g-tElv {qf ptgsqlf¡tiqq tq ttrç _UtA.h
State Board of Regents. This proposal will help in the education and recruitment
of needed mining engineers for Utah's coal mines and will provide a significant
educational and career opporfunity for students attending CEU.
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